Introduction
The coordination chemistry of gold(I) with mono-and ^/-tertiary phosphine ligands provides ample evidence for the new phenomenon of dis crete m etal-m etal interactions between what are seemingly "closed shell centers" (d10-d 10). The re sulting short Au(I) " Au(I) bonds can be observed as intra-or mtermolecular contacts with very un usual structural features. The individual complex molecules may thus adopt non-standard confor mations to permit the mutual approach of metal centers, or become aggregated to pairs, rings or chains, depending mainly on the sterical require ments of the system [1] [2] [3] .
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Tri-tertiary phosphines have been less extensive ly investigated, but recent results show that gold atoms can also become aggregated in equilateral * Reprint requests to Prof. Dr. H. Schmidbaur.
Verlag der Zeitschrift für Naturforschung, D-W -7400 Tübingen 0 9 3 2 -0 7 7 6 /9 2 /0 9 0 0 -1 2 6 1 /$ 01.00/0 triangles or other triatomic units. Ligands impos ing structure-based constraints can be used as tem plates for such gold triangles [4, 5] . However, for ligands with a non-forcing geometry there is again a choice between intra-and /«termolecular pairing of metal atoms, which can lead to all kinds of solid state structures, as governed by the basic skeleton and the set of substituents selected for the ligand [6] .
In the present study a very flexible m-tertiary phosphine with small (methyl) substituents has been probed as a ligand for a trinuclear gold(I) complex. Investigations of polynuclear gold(I) complexes are of considerable current interest owing to the optical effects associated with the m etal-m etal contacts. Many examples exhibit strong luminescence of photo-excited states, the nature of which is still the subject of extensive ex perimental and theoretical studies [1, 5, 7] ,
Results
The title compound is readily prepared from the reaction of the ligand 1,1,1 -tris(dimethylphosphanylmethyl)ethane [8] with three mole-equivalents of chloro(dimethylsulfide)gold(I) [9, 10] in dichloromethane at ambient temperature. If the reaction flask is carefully protected against incan descent light, a completely colourless product pre-cipitates from the solution in good yields, which shows correct elemental analysis. Fine, colourless needles are obtained through recrystallization from dichloromethane/diethylether [5:1] , but the crystal quality is not satisfactory for X-ray studies. Larger single crystals free of solvent can be grown from an acetone/benzene mixed solvent [1:1] . The pure product is stable to air and moisture, and is not very sensitive to light. Thermal decomposition starts only at 263-265 °C.
M e-C (C H 2PMe2)3 + 3 (Me2S)AuCl 3 Me2S + M e-C (C H 2PMe2AuCl)3
The NM R spectra of a dimethylsulfoxide [d6] solution show sets of resonances which indicate threefold symmetry of the molecule. The NM R equivalence of the three CH2PMe2AuCl substi tuents at the central ethane unit in solution is con sistently evident from 'H, 13C, and 31P measure ments. Conversely, the 13C resonance of the qua ternary carbon atom has a quartet multiplicity.
The !97Au M ößbauer spectrum of the polycrys talline compound at 4 K shows only one quadru p l e doublet of roughly equal intensity with an iso meric shift I. S. = 2.82 mm/sec and a quadrupole splitting Q. S. = 7.27 mm/sec. These data confirm the presence of three gold atoms of oxydation state + 1 and coordination number 2 for the inner coor dination sphere. As it is well established that Mößbauer parameters are not very sensitive to subtle changes in the secondary coordination envi ronment, it is of no great surprise that the solid state structure (below) does not have three fully equivalent gold(I) sites as perhaps suggested by the Mößbauer spectrum.
Crystals of the title compound obtained from acetone/benzene [1:1] are monoclinic, space group C 2/c (Nr. 15), with Z = 8 formula units in the unit cell. All individual molecules are crystallographically equivalent, but have no crystallographic sym metry. The conformation of the trinuclear com plex is such that two of the three CH2PMe2AuCl "arms" at C 1 of the central ethane unit make a close approach to allow a short intramolecular Au ••• Au contact between the gold atoms Au 1 and Au2 of 3.077(2) Ä length (Fig. 1 ). The third "arm" is extended to approach the equivalent "tentacle" of a neighbouring molecule and to secure a short intermolecular contact between Au 3 and Au 3' of 3.179(3) Ä (Fig. 2) . A second set of intermolecular A u--A u contacts is generated by an alignment of the A u l" Au2 pairs to form infinite chains of gold atoms. These chains run parallel and are in terconnected by the Au3 --Au3' contacts to give a sheet-like coordination polymer (Fig. 2) .
The relative orientation of the quasi-linear triatomic units P -A u -C l in contact with one another is of the "crossed" type ( Fig. 1) as represented by the model of Formula I. This applies both to the intramolecular contacts (Au 1 • • • Au 2), as well as to both types of intermoluecular approaches (Aul---Au2' and its equivalent A u2---A ul', and Au3--Au3', Fig. 1, 2) . Looking parallel to the sheets or layers the gold atoms Au 1 and Au 2 are recognized to form helices with a repeating unit (period) of four gold atoms (Fig. 3) . This structur al feature is similar to an arrangement found in crystals of 2-Me~C6H4-P H 2-A u -B r , where the molecules are also associated to form a chain of gold atoms [2] , Helices in neighbouring layers have clockwise and anticlockwise directions and are re lated by centers of inversion. The internal dimensions of the trinuclear com plex units show no irregularities. Bond distances and angles are all within the ranges established for reference compounds. It is therefore only the con formation of the molecules induced by the goldgold contacts which makes the layer structure a new and unique case of aggregation of polynuclear phosphine-gold(I) halide complexes.
The overall quality of the crystal structure deter mination is not fully satisfactory owing to limited crystal quality and the defects in the data set avail able for the solution and refinement calculations. These limits do not affect the reliability of the heavy atom coordinates and interpretations based on these data. A discussion of details of the con nectivity of the lighter atoms was not within the scope of the project.
Experim ental Part

General
All experiments were carried out under an at mosphere of dry and purified nitrogen. Solvents and glassware were dried and saturated/filled with nitrogen. Dimethylsulfoxide[d6] was used as a sol vent for NM R spectroscopy; tetramethylsilane and phosphoric acid served as reference com pounds (Jeol JNM GX 270 and GX 400 spectro meters). 1,1,1 -T ris(dimethylphosphanylmethyl)-ethane and chloro(dimethylsulfide)gold(I) were synthesized following literature methods [8] [9] [10] .
Preparation o f the complex
To a solution of chloro (dimethylsulfide) were corrected for absorption empirically (Tmin = 0.772, Tmax = 0.997) and used for structure solu tion and refinement. The structure was solved by direct methods and completed by Fourier synthe sis. After anisotropic refinement of most atoms the P(3)Me2 group was found to be disordered. It was not possible to resolve this disorder, and therefore P(3) was refined isotropically and C(32) and C(33) were fixed and introduced into the refinement with Uiso = 0.20. All hydrogen atoms were calculated in idealized positions, fixed and included into refine ment with U iso = 0.05. The structure could be re fined to R (RW ) values of 0.070 (0.090) for 148 pa rameters, unit weights and convergence of (shift/ error)max = 0.000. Residual electron density was found to be + 3.90/-l,97 e-Ä -3 with the highest peak located at the disordered P(3) atom. Further details on the X-ray structure determination may be obtained upon request from Fachinformationszentrum Karlsruhe, Gesellschaft für wissenschaft lich-technische Information mbH, D-W-7514 Eggenstein-Leopoldshafen 2, on quoting the deposigenstein-Leopoldshafen 2, on quoting the deposi tory number CSD 56609, the names of the authors, and the journal citation.
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